Summary. There were no significant changes in the activities of collagenase, acid and neutral protease up to ovulation. Neutral protease activity increased significantly in the post-ovulatory follicle obtained immediately after ovulation. Acid protease and collagenase showed an increasing activity with time after ovulation. The progesterone concentration of the follicle wall rose 3 h before ovulation, peaked 1 h before ovulation and remained high until ovulation. Plasma progesterone values were high but decreased before those in the follicle. Follicular progesterone concentrations decreased markedly soon after rupture, but oestradiol values then increased.
Introduction
Mammalian ovulation is associated with an extensive degradation (Espey, 1967b; Parr, 1974; Pendergrass & Reber, 1980 ) and a subsequent reduction in the tensile strength of the follicle wall (Rondell, 1964; Espey, 1967a) . Similar degradation of the follicular structures can be induced by proteolytic enzymes applied to the surface of the follicle both in vivo and in vitro (Espey & Lipner, 1965;  Espey, 1970; Nakajo, Zakaria & Imai, 1973) . Several studies suggest that proteolytic enzymes in the follicle wall may be important in the degradation of the follicle structure at ovulation in mammals and birds (Espey & Lipner, 1965;  Espey & Rondell, 1968; Espey, 1970; Nakajo et al, 1973; Nakamura & Nakajo, 1980) . There are few reports on the biochemical changes which occur in the follicle wall of birds during ovulation (Nakamura & Nakajo, 1980) . We therefore investigated the changes in proteolytic enzymes and gonadal hormones of the ovarian follicle wall during ovulation in the domestic fowl.
Materials and Methods
White Leghorn hens with 5 or 6 eggs in a clutch were used. The hens, kept in individual cages, were exposed to 14 h light/24 h (06:00-20:00 h) and provided with food and water ad libitum.
The time sequence of oviposition was recorded individually for 4 weeks immediately before the initiation of the experiment. The time of ovulation was estimated from the laying records. Immediately after blood collection from the wing vein, hens were killed at various times before and after (-9 to +15 h) the predicted time of C2 ovulation. The largest primary follicle or the postovulatory follicle was removed from the ovary. In some hens which had been killed shortly before the predicted ovulation, the largest follicle had already ruptured. The follicles were therefore classified into those obtained shortly before ovulation (Group 1) and those removed shortly after ovulation (Group 2). One unit is defined as the amount of enzyme that catalyses the formation of 1 µ tyrosine/30 min under the assay conditions. Collagenolytic activity was determined at pH 8-0 by using a synthetic peptide, DNP-Pro-Leu-Gly-Ile-Ala-Gly-Arg.NH2 (Peptide Institute Protein Research Foundation, Osaka, Japan) as a substrate. The media were incubated at 41°C for 4 h. The reaction was stopped by addition of 1 N-HC1 and then ethyl acetate was added. After centrifugation at 1500 g for 20 min, the absorbance of the supernatant (ethyl acetate) was determined at 365 nm. The activity was expressed as nmol released DNP-tripeptide/h (DNP unit), using the molar extinction coefficient, 1-76 IO4 at 365 nm.
Assay of hormones
Oestradiol and progesterone concentrations in the plasma and the follicle tissue were determined by the radioimmunoassay previously validated (Tojo & Huston, 1981) . [2, 4, 6, 2, 6, 30-8 ± 3-3a 34-7 ± 3-2a 39-4 ± 1-9" 44-7 ± 4·58 50-9 ± 8-0a·" 61-3 ±6-7" 66-7 ±4-7"
•05 ±0
•17 + 0 
Discussion
There are few reports of the changes in proteolytic enzyme activities of the ovarian follicle in relation to ovulation of mammalian and avian species (Espey & Rondell, 1968; Parr, 1975; Espey & Coons, 1976; Nakamura & Nakajo, 1980 (Woessner, 1979) .
As previously reported, progesterone levels in plasma and the follicle were high several hours before ovulation (Furr, Bonney, England & Cunningham, 1973; Shahabi, Norton & Nalbandov, 1975a; Shodono, Nakamura, Tanabe & Wakabayashi, 1975) . In the present study, as in that reported by Shahabi et al (1975a) , the plasma progesterone level had decreased just before ovulation, but the concentration in the follicle was still higher at that time. It is assumed that the retention of progesterone in the follicle may change as ovulation approaches. Exogenous LH significantly increases only progesterone values in the plasma and the follicle of the hen (Shahabi, Bahr & Nalbandov, 1975b; Imai & Nalbandov, 1978; Tojo & Huston, 1980) and Rondell (1974) has reported a significant role for follicle progesterone in the ovulatory process of mammals. Oestradiol may also be involved in the ovulatory mechanism; after rupture, progesterone concentrations in the postovulatory follicle abruptly decreased, while those of oestradiol increased. Dick, Culbert, Wells, Gilbert & Davison (1978) reported similar changes for these two steroids in the granulosa cells of the hen follicle during ovulation. We suggest, from the present results and those of others, that progesterone and the proteolytic enzymes, especially neutral protease, may be important in the ovulatory process after LH sensitization of the mature follicle in the domestic fowl, although the precise relationship that leads to rupture remains obscure.
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